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Abstract 

The subgenus Culiseta ( Climacura) has included only three known species, 
Culiseta ( Climacura ) melanura (Coquillett) from Eastern United States. 
C. (C.) tonnoiri (Edwards) from New Zealand, and C. (C.) antipodea (Dobrot- 
worsky) from Victoria, Australia. The discovery of a fourth species from the 
extreme south of the South Island of New Zealand is described here. A note on its 
ecology is included. 


Introduction 

Mosquitoes of the genus Culiseta Felt (1904) have a world-wide distribution. 
About seven subgenera are known. One of these is the subgenus Climacura, which 
has included up till now only three species, the type species Culiseta ( Climacura) 
melanura from North America, C. ( C .) antipodea from Australia, and 
C. ( C .) tonnoiri from New Zealand. A fourth species has now been discovered 
from the extreme south of the South Island of New Zealand. It is proposed to 
name the new species C. (C.) novaezealandiae. 

Our knowledge of the immature stages of tonnoiri is somewhat limited, and 
this has made it difficult to compare precisely the two New Zealand species. It 
appears that the larvae and pupae of tonnoiri are very difficult to find in the field. 

About 30 larvae were collected by H. R. Simpson at Waipoua forest during 
the early part of 1945. This material was described by Miller and Phillips (1952: 
26) and in detail by Belkin (1962: 284). Unfortunately much of it is lost (E. S. 
Gourlay, pers comm.) except for two specimens retained by the Dominion 
Museum in Wellington. These have been examined and found to be identical 
with Belkin’s description except that the anal papillae are constricted, a feature 
not shown in Belkin’s account (Belkin, 1962). 

The pupa and the adult male of tonnoiri are known only from the dissection 
of two dead pupae reared from two larvae by Dumbleton (1965: 137). If and 
when more tonnoiri material becomes available a better comparison of the genitalia 
of the two species may be possible. For characteristics and systematic treatment 
of genus Culiseta see Belkin (1962: 282). 
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Fig. 1.—Terminal segment of 4th instar larva. Fig. 2.—Combscale nearest siphon. Fig. 3.— 
Large combscale. Fig. 4.—Pupa. Fig. 5.—Pecten. Fig. 6.—Male terminalia. Fig. 7.—Wing. 
Fig. 8.—Cephalathorax of pupa. Fig. 9.—Fore and hind tarsal claws. Fig. 10.—Mid-tarsal 

claw. (Scale in mm.) 
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Systematics 

Subgenus Climacura is characterised by the row of ventral tufts along the siphon 
and by the arrangement of the lateral combscales in a single row. 

Culiseta (Climacura) novaezealandjae n.sp. (Figs. 1-10) 

Types: Holotype, allotype, and 43 paratypes were bred from larvae collected 
by the author at Tahakopa, South Otago, on 29.1.65. The holotype, allotype, and 
33 paratypes have their associated larval and pupal skins. 

The holotype male, allotype female, 3 para type males, and 3 paratype females 
are in the collection of the Entomology Museum, D.S.I.R., Nelson, New Zealand. 
One paratype male and 1 paratype female are in each of the following collections: 
Auckland Museum, Dominion Museum, Wellington, Canterbury Museum, Otago 
Museum, British Museum of Natural History. 

Distinctive Character: Adult. Wing spotted due to aggregation of scales in the mid-section 
and at the tip of the veins. 

Vertex. Narrow decumbent scales golden; erect scales on occiput forked mainly golden, 
but a few black. Scutum golden-scaled, tergites and sternites black-scaled. Tarsi, black. 

Male genitalia. Coxite with golden setae. Basal lobe fused to tergo-mesal membrane of 
coxite, and has 12-14 strong setae near apex and a similar number of finer and smaller setae 
on the remainder of the lobe. 

Larva. Head brown, pigmented. Thorax greenish. Abdominal segments pale green. 

Holotype Male. Head, vertex covered with narrow curved golden scales. 

Occiput. With forked erect scales. 

Antenna. Plumose f length of palps, whorled, two distal segments almost as long as the 
remainder of the antenna. Distal segments short-haired except for a basal whorl of hairs 
on the apical segment. 

Proboscis. Ending in black scales distally. 

Palps. As long proboscis with labella. 

Segment I short, segment II, 4 times length of segment I, and black-scaled on basal, 
mesal, and distal regions. Segment III longer than segment II and with black-scaling similar 
to segment II; also with long black hairs pointing ventrally from the distal ventrolateral 
margin. Segment IV, J size of segment III, black-scaled and with black hairs as long as the 
segment throughout the mesal and lateral margins. Segment V, f size of, but narrower than, 
segment IV, with numerous golden hairs and black-scaled in the distal half. 

Thorax. Integument dark brown and slightly arched, scutellum trilobed. Scutum clothed 
in golden scales and bristles curving caudad. Scales and hair-like bristles arranged linearly 
on scutum. Scales also present on fossa, antalar, and midpostnotal regions. Humeral, posterior 
fossal, supraalar, prescutellar, and postnotal bristles all golden. Postnotal bristles long and 
arranged in two median groups and two lateral groups. 

Pleuron. Pleural scales and bristles light-coloured to golden. Pronotal lobe with scale-like 
golden hairs. Propleuron with golden hairs. Posterior pronotum, golden bristles on posterior 
margin. Paratergite and sternopleuron not separated by a suture. Bristles on paratergite and 
a row along upper and posterior sternopleuron. Hair-like golden sales in anterior mesopleuron. 

Legs. Black-scaled, femora with subapical light ring. Ventral and posterior face of fore- 
femur and ventral and anterior face of hind femur light. Tibiae light apically. 

Claws. Tarsi of fore and hind legs with 3 teeth. Claw of midleg simple. 

Wing. Fringe scale purplish, vein scales dark purple to black. Remigial bristles prominent. 
Wing spotting due to aggregation of lanceolate scales at base of cells R 2 and M 2 and distaL 
half of Rs and corresponding portion of M, and along vein Cus, as for tonnoiri (Belkin, 1962). 
Wing length 5.2mm. 

Abdomen. Tergites and sternites with black scales. Absence of scaling at the base of 
segments I, II and III gives a light banded appearance. Long, hair-like bristles, all golden, 
numerous on ventrolateral aspects of caudal segments. 

Male genitalia. 9th tergum with 8-9 long, stout setae on each side of phallosome. Coxite 
3 times as long as broad and covered with hair-like light brown to golden setae. The distal 
and lateral setae as long as the style, but shorter and finer setae on mid-dorsal, mid-ventral, 
and mesal regions of coxite. A prominent row of 5 spinous setae pointing mesoapically on the 
mesoapical margin of coxite. 
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Style. Less than two-thirds the length of coxite, slightly swollen at the base, and widening 
apically. Terminal appendage truncated and arising subapically from a concavity in the 
widened portion of style. Two minute spicules in concavity near base of terminal appendage, 
and another halfway along the mesal margin of style. Basal lobe about one-fifth length of 
coxite, and situated more than halfway up the coxite. Apex appears to be free, with 12-14 
strong, long setae, pointing apically, almost reaching the apical end of coxite. A similar 
number of smaller and finer setae in the lower portion of basal lobe. Phallosome, simple, 
with an acute apex twice as long as wide, and sides converging smoothly towards base. 

Allotype female. This differs from the holotype as follows: Palps about one-fifth length 
of proboscis. Some forked upright scales on occiput and bristles on posterior dorsocentral areas 
of scutum are black. Wing length about 6.25mm. All tarsal claws simple. 

Paratype males and females. The series of nine paratype males and nine females do not 
show significant variations. Wing length varies in males from 4.0-5.5mm and 4.5-6.25mm in 
females. The ratio of palp to proboscis in females varies from 1 : 5 to 1 : 6. A few erect 
forked scales on occiput are black. Anterior scaling and upper bristles on mesopleuron slightly 
variable. 


Larva. Measurements based 

on mean values for 20 

specimens of 4th 

instar larvae (all 

figures in mm): 

Av. length 

Range 

Variance 

Head 

1.25 

1.12-1.3 

0.18 

Saddle 

0.61 

0.59-0.62 

0.03 

Indices: 

Av. index 

Range 

Variance 

Head 

1.24 

1.2-1.4 

0.2 

9th (anal) segment 

2.08 

2.0-2.2 

0.2 

Saddle 

1.63 

1.58-1.68 

0.10 

Siphon 

7.66 

7.0-8.5 

1.5 


Chaetotaxy: Mainly as in tonnoiri (Belkin, 1962: Vol. 2, p. 185). Minor differences 
on prothoracic segment. 1-P and 2-P single, 3-P double and 4-P, 2-3 branched. The corres¬ 
ponding setae for tonnoiri are 1-P and 2-P single-, 3-P triple-branched and 4-P unbranched. 
The chaetotaxy of the abdominal segments similar to those of tonnoiri. 

The main differences appear to be in the terminal segments. The chaetotaxy of segment 8 
in novaezealandiae differs in the following respects from tonnoiri : 1-8, 6b stellate; 2-8 
unbranched; 3-8, 6-8b stellate; 4-8, unbranched; 5-8, 3b. Basal siphonal seta is 3-branched; 
5-6 minute lateral 2-branched setae along siphon and a ventral row of 5-6 unbranched and/or 
branched finer and slightly longer setae. 

Gombscales more numerous in novaezealandiae , numbering 25-29 as against 18-20 in 
tonnoiri. Pecten with 2-3 basal subteeth in novaezealandiae , only one subtooth when present 
in tonnoiri. Anal papilla unconstricted, about 0-4mm long, and 0.6 length of anal saddle. 
Papilla broadest about one-third from base, about 0.12mm in diameter. Apex terminating 
more broadly than tonnoiri (Fig. 1, PI. 1). 

Pupa as figured. Arrangement of cephalic and thoracic setae similar to tonnoiri as 
described by Dumbleton (1965). There is slight difference in segments VII and VIII. Seta 
at the end of paddle margin single or double, and not two separate structures as reported 
for tonnoiri (Dumbleton, 1965). A summary of the main differences in the two species is 
given in Table I. 


Table I.—Showing the main observed differences between tonnoiri and novaezealandiae. 


SPECIES 

LARVA 

ADULT MALE 


Comb 

Scales 

Pecten- 

subteeth 

Anal 

Papilla 

Genitalia 

Spines on 
fore and 
hind 

tarsal claws 




Basal lobe 
Setae 

Length of 
Basistyle 

Setae on 
9th 

Tergum 

2 

tonnoiri 

18-20 

0-1 

Con¬ 

stricted 

Undiffer¬ 

entiated 

= Coxite 

3-4 

novae¬ 

zealandiae 

25-29 

2-3 

Uncon¬ 

stricted 

Differ¬ 

entiated 

Less than 
coxite 

8-9 

3 
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Material Examined: 28 males, 22 females, 18 pupae and 27 larvae; 45 success¬ 
ful individual rearings in the laboratory at a temperature of 18-20°C, which is 
6°-8°C above the average pool temperature. In the laboratory the average duration 
of the 3rd, 4th instars and the pupa were 7, 5, and 4 days respectively. 



Fio. 11.—New Zealand showing distribution of C. tonnoiri (T) and C. novaezealandiae (N). 

Ecology 

Despite intensive collecting in various parts of Otago and Westland at different 
times of the year novaezealandiae was encountered in only one area on the south¬ 
eastern coast of the South Island south of Catlins, approximately 46° 35' S and 
169° 30' W. For comparison, this region and the known distribution range of 
tonnoiri are indicated on the map (Fig. 11). The larvae were found breeding in 
partially sheltered flax-swamp ( Phormium tenax) at the edge of a coastal broadleaf 
forest. The swamp covers an area of some hundred acres, is dotted with 
Leptospermum, Coprosma , and Pteridium, and forms a natural boundary to a larger 
area of coastal forest to the south (Fig. 13). The adults were collected in the swamp 
and deep inside the forest. 
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Fig. 12.—Forested area in South Otago where C. novaezealandiae was discovered. Ti, T* and 

T*, position of traps. 


The forest and the swamp are in a triangular area with the apex pointing in 
an easterly direction (Fig. 12). This area is well sheltered on the south by sand- 
dunes and to the west and north by a coastal scarp rising to a height of approxi¬ 
mately 650ft. In mid-summer the average temperature at screen level is generally 
2-3°G higher in the swamp than in the interior of the bush. 

Adults were captured in a mosquito-netting cage attached to chicken-baited 
traps. Trap 1 was placed on the ground near the coastal edge of the swamp, close 
to a moist depression under a canopy of Coprosma shrubbery less than 100 yards 
from the shoreline (Figs. 13, 14). Trap 2 was also placed on the ground just inside 
the forest, about 200 yards south from Trap 1. Trap 3 was hoisted about 30 feet 
up on a tree, well inside the forest about a mile south of the swamp, and half a mile 
from the shoreline (Fig. 15). The locations of the traps are indicated in Fig. 12. 
The duration of the trapping and the numbers caught are given in Table II. 


Table II. — Summary of trapping results at Tahakopa. 


DATE 

TRAP I 

TRAP II 

TRAP III 

TOTAL 

19-22/12/64 

M 

F 

M 

F 

M 

F 

M 

F 

2 

12 

0 

4 

0 

12 

2 

28 

29/5-5/2/65 

— 

5 

— 

— 

— 

2 

— 

7* 

15/5-18/5/65 

— 

— 

— 

— 

— 

6 

— 

6* 

Total 

2 

17 

0 

4 

0 

20 

2 

41 


* All fed on human blood in the laboratory but did not survive. 


Although the adults were captured in the traps in December, immature stages 
were not discovered till the following February. The larvae were found in a moist 
depression at the site chosen for Trap 1. Apparently this is the site of a semi¬ 
permanent pool, which dries up in the hottest part of summer. Presumably water 
began to collect in this depression some time in January. By the time the larvae 
were found in early February a shallow pool about 4-6in deep and with a surface 
area of about 4 square yards was formed. The pool bottom was very soft, with 
fine sand and mud overlaid with a rich deposit of Coprosma and Phormium leaves, 
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Plate 1 



Fig. 13.—Flax swamp close to shoreline. + marks site of Culiseta novaezealandiae breeding 
pool. Fig. 14.—Trap I in situ under canopy marked + in Fig. 13, note pool in left 
hand corner. Fig. 15.—Trap III at tree height inside forest. Fig. 16.—Grassy edge of 
novae zealandiae pool shown in Fig. 14, during maximum size of pool. 
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dark-grey to black in appearance (Fig. 14). Large numbers of Culex pervigilans 
larvae were also breeding in the pool. Only about 10 yards away a similar pool, 
but in an exposed situation, had only C. pervigilans larvae. 

C. novaezealandiae and C. pervigilans continued to breed together till April. 
Finally only a single larva of C. novae zealandiae was collected in May. In June 
the winter-breeding mosquitoes Aedes ( Ochlerotatus) subalbirostris Klein and Marks 
and Aedes ( Och .) antipodeus Edwards had completely taken over the pool. By 
this time the pool surface had grown from about 4 yards square to 30-40 square 
yards, and the colouration had changed from dark-grey to amber. Despite these 
changes the % NaCl concentrations and the pH values appear to have remained 
fairly constant (see Table III). 


Table III.—An Ecological Summary of Culiseta Pool, Tahakopa (December, 1964-July, 1965). 


Date 

Temp, of 
Pool, °G. 

Species Breeding 

Approx. 
Size of 
Pool 

% 

Salinity 

pH of 
Water 

Dec. 

1964 

Pool dry, 
screen 
temp. 22°C. 

— 

— 

— 

— 

Feb. 

1965 

14°G. 

Culiseta novaezealandiae 

Culex pervigilans 

4 sq. yds. 

0.011 

7.0 

April, 

1965 

12°G. 

Culiseta novaezealandiae 

Culex pervigilans 

16 sq. yds. 

— 

6.83 

May, 

1965 

7.5°G. 

Only a single 4th instar 

C. novaezealandiae 

2nd and 3rd instar 

Ae. subalbirostris and 

Ae. antipodeus numerous. 

20 sq. yds. 

0.011 

7.0 

June, 

1965 

8.0°C. 

Advanced larvae of 

Ae. subalbirostris and 

Ae. antipodeus 

30 sq. yds. 


7.0 

July, 

1965 

8.0°C. 

Advanced larvae of 

Ae. subalbirostris and 

Ae. antipodeus 

25 sq. yds. 


7.0 


Discussion 

It is obvious that C. novae zealandiae is closely related to C. tonnoiri. Many of 
the taxonomic features are similar in the two species. The adults are distinguishable 
with some difficulty. The differentiating features are few and comprise such minor 
details as size and scaling of the various segments of the male maxillary palp, and 
in the novae zealandiae a preponderance of acrostichial golden bristles, presence of 
3 claws in the fore and hind limbs, and the somewhat lighter colouration of the 
exoskeleton. The male terminalia at present provide a more clear-cut distinction 
between the two species, but even these differences may prove to be less marked, 
if and when more males of tonnoiri are available for study. 

The larvae, however, are a more reliable means of separating the two species. 
In novae zealandiae an increase in the number of comb scales, the presence of 
2 or 3 subteeth beneath the apical spine of the pecten, and the simple nature of 
the anal papillae are features which clearly distinguish it from tonnoiri. 

The difficulty of distinguishing the different species of Culiseta on the basis 
of adult morphology is well recognised by Dobrotworsky (1954: 67; 1960: 240; 
1962: 293). Apparently this feature extends even to species widely separated by 
geography. Referring to the larvae of the Australian C. ( Climacura) antipodea 
Dobrot. and the North American C. ( Climacura) melanura Coq., Dobrotworsky 
(1962: 293) states that “there is a strict correspondence in the setae of the head 
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of the two soecies and the structure of the terminal segments of the abdomen 55 . 
Belkin (1962: 285) refers to a remarkable resemblance between melanura and 
tonnoiri larvae. It is significant therefore that a few small but clear-cut differences 
exist, at least in the larval stage, between novaezealandiae and tonnoiri , especially 
as these occur in the same geographical area. The simple nature of the anal 
papillae and the presence of 2 to 3 subteeth in the pecten relates C. novae zealandiae 
to C. antipodea, and the constriction of the papillae is a feature shared by 
C. tonnoiri and C. melanura. 


Distribution and Biology of C. novaezealandiae 

The distribution of novaezealandiae is at present known only from an area on 
the south-east coast of the South Island of New Zealand. This area is covered 
by a coastal broadleaf type of native forest which was probably more widespread 
along the coast before the advent of European colonisation. With the clearing 
of the native vegetation for agricultural occupation, it is probable that C. novae¬ 
zealandiae today survives only in places where the endemic plant association has been 
left intact. 

During the period of larval development the temperature of the pool declined 
from 14°C in February to 7.5°C in May, when the last larva was taken. In June 
the cycle terminated with the appearance of large numbers of larvae of the winter¬ 
breeding mosquitoes Aedes ( Ochlerotatus) subalbirostris Klein and Marks (1960) 
and Aedes (O.) antipodeus Edwards (1924). 

It appears that novaezealandiae breeds mainly in the warmer months. So also 
apparently does tonnoiri (Miller and Phillipps, 1952: 26; Dumbleton, 1965: 141); 
and a single 3rd-instar larva of tonnoiri was collected by the writer from a pool 
by the edge of a white pine forest in Westland in March. 

The capture of adult males of novaezealandiae in the trap at Tahakopa during 
December is indicative of a recently completed cycle. It is probable that they 
entered the trap in pursuit of freshly emerged females. The finding of large 
numbers of larvae at this site in the following January, February and March, 
suggests that at least two annual cycles are characteristic of this species, one in 
late spring or early summer and another in late summer and early autumn. 

The natural blood sources of novaezealandiae are very little known at present. 
It is probable that they feed on wild birds. This is suggested by the attraction of 
females to the chicken-baited traps and their consistent appearance in the trap 
set at tree height, even during early winter when the ground level traps were 
unproductive. The winter-caught females took human blood under laboratory 
conditions. 
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